Interferon-gamma and tumor necrosis factor-alpha disrupt epithelial barrier function by altering lipid composition in membrane microdomains of tight junction.
Tight junctions (TJs) are specialized membrane microdomains of plasma membrane and play an important role in barrier function. IFN-gamma and TNF-alpha have been implicated in intestinal barrier dysfunction. In the present study, we analyzed the effect of IFN-gamma and TNF-alpha on epithelial barrier function and determined the contribution of apoptosis to this process using T84 cells, a model intestinal epithelial cell line. We found that TNF-alpha and IFN-gamma synergistically affected the epithelial barrier and disrupted the structure of TJs. We demonstrated for the first time that treatment with TNF-alpha and IFN-gamma changed lipid composition and fatty acyl substitutions of phospholipids in membrane microdomains of TJs. Alterations of lipid environment affected TJs barrier function and partly removed flotillin-1 and displaced occludin from membrane microdomains of TJs to detergent-soluble fractions. The distribution of claudin isoforms was unaffected by TNF-alpha and IFN-gamma treatment. These findings indicated the interaction between inflammatory cytokines and alterations of lipid composition in membrane microdomains of TJs in the inflammatory processes. The apoptosis inhibitor did not prevent cytokine-induced decrease in TER and increase in permeability to FITC-dextran. Our results suggest that the cytokines directly influence TJ function and modulate both the membrane microdomain localization of TJ proteins and lipid composition of TJs. The effects of proinflammatory cytokines on TJ structure and function provide a mechanism in the pathophysiology of Crohn's disease (CD). Understanding the intracellular mechanisms involved could be important in devising future therapeutic strategies to induce retightening of the leaky TJ barrier.